Screening of solvents for favoring hydrolytic activity of Candida antarctica Lipase B.
Lipases are a group of enzymes of considerable significance in organic synthesis, among which Candida antarctica lipase B (CALB) is one of the most widely studied enzymes. The activity of the biocatalyst has been intensively characterized in many organic media, but this paper aimed to compare the effect of 20 different solvents on the activity of CALB in the hydrolysis of p-nitrophenyl laurate. Nonpolar, polar aprotic, and polar protic solvents were used for enzyme pretreatment and then entered the composition of mixed solvents reaction medium. An impact of solvents on solvation processes affecting the catalysis steps, protein denaturation, and changes of its conformation was discussed. Moreover the hydrolytic activity of CALB with partition coefficient (logP) of the solvent used was correlated. It was emphasized that the substrate solubility plays an important role in solvent selection. In the presence of hydrophobic solvents, hydration layer becomes more hydrophobic facilitating the substrate access to the enzyme surface. In turn, polar compounds are good solvents for organic substrates facilitating the penetration of the aqueous layer that surrounds the surface of the enzyme. Two variants proved to be favorable for ester hydrolysis reaction: isooctane or polar solvent such as acetone, tert -butyl methyl ether, tert-butanol or acetonitrile.